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(54) SOLID-STATE IMAGE PICKUP DEVICE AND ITS DRIVE METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate remaining 
fixed pattem noise of longitudinal stripes resulting from 
dispersion in the characteristic of circuits as well as fixed 
pattern noise resulting from dispersion in characteristics 
of picture elements. 

SOLUTION: In an amplifier type solid-state image pickup 
device that provides an output of a voltage for a signal 
from a pixel 1 1 , each input of a load capacitor 16 and a 
dummy capacitor 17 is connected to an output terminal 
of a sampling switch 15, and each output of the 
capacitors 16, 17 is connected properly to a reference 
potential line 18 via reference switches 19, 20. 
Furthermore, an output of the load capacitor 16 is 
connected to an input terminal of a vertical output circuit 

21 and a signal voltage Vsigl in a bright state and a signal voltage Vsigd in a dark state are 
read through the same signal path to eliminate not only a fixed pattern noise resulting from 
dispersion in the characteristic of the pixel 1 1 but also a fixed pattern noise of longitudinal 
stripes resulting from dispersion in the characteristic of the circuit. 
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(57) [^] 

:'3^tcm^^A'>'N*i^:? 1 6fcJ:r/:?'S-df-\'>'\'>-:J' 1 7 
«o=g-A:'3ffll^^ig!L. c:ix^>^-v^N*i^^' 16. 1 7 

Ofl^mJEV s i g I i;BiB#(7)fi-f-mEV s i g d i: $• 
|6l-coft#^(CTS?^aif ^ i: J: •? . B« 1 1 

14>' 7 =^ tc®H-r & ll^>' y 'f xo;^!^^ . 
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mm 1 crmm^fsk<7)imt t (T^mizm^^ 

^zmtfczk^nmb-thmimmmm.. 
[m^m2 1 msmmtii:fjmi. muM 1 

mzw^^tifzim-m^:^^ y^ht^htch^b^m^ 

[ii^5S3 3 mrieSitai:'3l51ifS&:frLTMiE*¥«-t 
ISlcJii(c^;^^aj$^tl, 2-9c^^i-f-coll^Sri: -S.lHIS&^^• 
i,z—m<mi^^ixfzm 1 >y , friem 1 <?) 

-y^^^cofum^z^-mii^^miz^m^titimi . 
m2<^wm^mt. msmi . m2(Dmm^&cr>^im 
tm^m.iiLjkbcr)Wiiz-^tL^timm^tifzm2, msco 

-y -f-^et s fltriE^ 1 (^m^WLcr)i/mtJi^^m,^ 

A(.^yyy^y'^mm\,zii\,-^x. mssm2<7>x-( 

»:tCmrlBmiOX-f yf-^eSrHl/jry^-t^rTBiB^cofi 

<^^^x'7i^^^mmmzt5\,^r . mss^^mmx-f ^^t: 

^^mi^zm^iUL. m\^xm%^2cr)x^ -y^^^^ 

[ if sRJi 5 ] HtriBTK^fi-tlstc ck o T B#raw±T-ffl Htr 
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[000 11 

t/'-eoiE»j:^(craL. m\,zmm^(^i><7)ifimimm^ 
i)^-:>mm<r>mmms.x'^^-r^wmmi/m^ 
mmiixif^<r>mm-}im.\,zmth . 

[0002] 

[«g*«Srj3 tMilSlI*t8«l|gi:LT{i. CMD(C 
harge Modulation Device), BAS I S(Base Stored I 
mage Senser). B CM D (Bulk Charge Modulation Devi 

10 ce) ^:if*>'»^ixTv^s. :L<r>mwmmMismm.x 

It. mm^<7>^,<7)t,zm^imt^Wz'^i>rzMz. mos 

^ifi^(nt.i.mm.mmzfk-ox^xLt.o . :icr>^cr> 

±(C;SI^>'^^'— >-y^X (FPN;Fixed Patern Noise) 
tLXWx?>. 

[00031 zcomm(r>'mt'''^yy^i,zmm-t^m^^-^ 

20 (r^^mm^^i ^iZTTCf , mwizawx. H^i 0 i*«^T 
^mz^mm^^h.xn'o . ^m%\ Q\<r)fmx-n^ 
is^'fi^<^xmm.wsm\Q>2<r)^^\,zi^m^f\.. ^^-n 
ffi^^^ij-^fit-c'iiiafi-^^i 0 3<7)#/?i:^gj§ixTv^ 
h, mmmm\02ay^mt. act^EiKi 04 

<r>^n<^Wx-n^\,zW^^ttX\-^h . Sifi^IUKl 04 

)VX4>V (-, .^Vm, .^Vm+1. -) S-Hiicail^J-r 

[0 0 04 1 Sltfi^^l OScO^'trtCti, NchMO 
30 S h7>'i^'X^'*>^^|,2'?0-9->-r'J>:/X>f >yf-l 
05 s, 1 0 5n<^)#K^^y*iSgg$ti.TV^S. 
rU>'7';^'f -yf-l 0 5 s£Oy-htc«, HSgl 0 1*» 

h^-))^fihmm')'^-y Yi^mm^m^ms.-k^yy 
U ^c*b£^i6fpy'?;ux ^ o P SifimM^fi^ . i 

^y-r^yy'fx^ -yf-i osnco^r'-htc^^ 
1 0 i*-^>ttj;']$^t^a^u-fe-/ Y^k<mn(n^^mK 
i:vyyu yi?'-thtii!b<Dmi^^vux<i>oPNi}im\i^ 

[0005] -tf >-r y >':^''a-f -yf-lOSs. 105n 
40 co#y— 20<7)df-fVN°v-^ 1 06 s, 106nc7) 

06s, 106nJ4. B3B#<7)fi#«Ei: Bf^cO^-^^ 

i: $• -?-ixm*-;U Vth fzMzmf^tltzij<7)Xh 
0. #f(fiffi*''^^fcStlfe$iXTV^S. -9->rU ^^x-< -y 
^105s, 1 0 5n<7)=g-y—;<{i$^>tC, NchMO 
S h7>'i^'X:J'*^^>:5:l)2-:>i7)7k^iRx>f -y^l 0 7 
s, 107 n<0^\iU-(yi,Z^tl^timU^tlX\<^^, 
[00061 7H^SiX-( -yf-lOTs, 107 n<30# 
y-X{S*^-^i6ll 0 8lCSi^$*T., =g-y-h{i7kT 

50 ^m^io9(r>^m<r>tii:fjmzmm^tix\^^, 



3 

tL. =S-^jri:{=*^¥®ll?X-f -y^l 0 7 s*jJ:l^7K^ 
)VX<f>H (-. ^Hn, fl!.Hn+l , •••) 

$fLTv^S. *Taj:^iiisi 1 o<oaj^j«{4CDs (ffl 
[0007] »:{c. ±istifig£oti!*§iafct}{t -SEISIN- 

[0008] *¥7"7>^i^^'W^(Ci3V^-C, Sit^ 
las&l 04tcJ:Sfii£^fcJ:r>T*S^T**S!tR$itS 

i: . 'e<7)SlR§fL/:;tT<?)li^ 10 1 iOWS U -fe >/ h ItfcT) 

Jiilc-9->r 'J y^^;?.-f -yf- 1 o 5 s , i o 5 nt^J: -^t 
■9-:^rU>':/$ix. **odp^/N-£/'^'l 06s, 10 6n 

[ 0 0 0 9 ] <j:{c. im-^n^\.z^\^x. 

COSItR$tl.3t?'Ji7)*¥3il»?X>f .y^l07s, 107n 

*Wc:^>"ri. ^ i: i 0 , ^^ni^-^ l 0 6 s , i o 
6 n \,z-^^-)V K SiX7tBJ^<7)«-§-mEi: BfB^cofi-^ttE 
i:**«I<J»l<^-^«510 8tc^;^*ai$ni.. ^ntcj: 

W^fL. M^^MWkX 1 OSrigTCDSHIffil lit: 
[0 0 10] -etT, ^cTDCDSSffil 1 ItifcV^T, 

[00 11] 

[%Bj;t/j^tJ;oi:-r.g.illi] L*^L=3r*^^>. ±3*t 
# I) SiSfi-^ll 10 3 i:*^-^l 0 8 i:CO 

S&T'«#tC^^T < -:'7tJ^tC(i. C D S HI 

Kill x<7iimzM'^yr o yy^k%^ .i <r>&-!Mm 
h. 

[00 12] Z<r)^yr)VTt^-)VYm^i}^(^m'^X <^ 
^■i^t fC:??ffit-§«0(i. >'j/^-< -yf- 1 0 5 

s , 1 0 5 n <7>*rtmy ^ i^ifih h . Cl «0^^^*>[b1K 
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[0013] ^^ma. ±fBil!Stc:«»T^r§*i7tt<^ 
[00 14] 

10 mm^m^-t^tiihtn^m ^^izj;: s rn^mm 
mt. ^nmzm\\^ixfzmiL<^mmt. zixt:>mm<7y 
^^iiti^mmm.'mm.^ixtzmmM^t.z-m^mm 

^fltim 1 «?DX>f -y . C: 1 (J^X >f -y 

c7)fl!!S{:^-ffi*>'*iilc«^$ix/v:mi . ^20#«* 

ix^timm.^ixfzm2 . m3(D:^-( -y^^mk. iii<?) 

S?x^ 'y^t:%tsmm.tii:hm^bi:^:::klzmtt:m 

20 [00151 X tmwr^mit. ±ie«B£coiaf!(c 
x^ •y^^&^:i-y^itxm^m^i^yrv 

i^V>Tlll<7)X'f •yf-#©«-3j-7§-^TB8l^<l-^ 

^SIlcO#m#g(;^^-;l^KL. mzm2(r>x-( -y^^ 
eS::t7$-<i-, i!V^•C^7:tm^C^bSm3c7)X-^ -yf-^ 
SSr^i-V^-ti-. mzmicr>x-( ^y^^^^nif^fy^-^ 
■^SS2ll5f >^L, SlCOX>f >yf-#S^ 

30 »:V^-e*¥ifr^ffl®tt5V>T. ?KT§lg^X^ -y^^t: 

:^y^-±xm 1 <^«*s<^aj:>j(i!io«E5:*^^ 

mmm^rTiims^mzm^iii'rx a i^-r-i. . 
[00161 ±Mm^(om^miSimmiiXx/^(Dm{U 
mizt5\,yx. yii^ryy^yymmz9fr. m2<r>x^ 

•yf-^K<^:t>'«®Tmii7)X^ -y^^S^TJi-VSHi-T 

mmv-t yhmcommc^m^^-^yr'jytf'L. ztti: 

SSlOX'f >y^#SSr^7$-l*-|,C:i:fcJ:oTlll<0# 

«#^lc:Jt-;Ph'-ri.. c:<7)i:t', Illc7)x^ -yf-^^a 
40 cox -y ^ yyi,zw- d y -f x^^Aigg 1 cD#m#Stc* 

{= 3b s /v:A6 . IS 1 cowm^mzm 2 ^ -y f-^g<?)x 

[00171 ^3<0X>f -y^^SS-^^^-fr, 

^v>T^icox^ -y^^^i^wx/^y^itxmmiv-b: 
'Y h-ti>^b'Lxmt>tihv§m<7)m^^^yyuyf^ 

TSI2<o#m#Stc*-;i'Kt-S. <r«oi:#. miox 

50 >f 'y^^$icotiiijmizm2(6mm^m<mi^^tix\<^i> 
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10 0 18] ^</)i^^. m 1 <r)mm^m<7)iiiMzii. 

100 1 9] <J:<.^T\ *¥^^^rai:i3V^T. 

[0020] z.ix\.z^ K) . m-^&mzmmmmmn^ 
tifziE'^ t t ifiv^mm±.i,zi5 v ^xjm&x-im 
m\^x:^^^m.^zii'>x7^^i^:h^n^ii^ztlh. 
-s-LT. ^m<r>Mmzii\^x . m^^-f^fizm$!m.iiiim 
n^Kt:m^tmmmw.t<r>^^^th^t\zx*) . m 
mmz^t.zmhmm.'Hiii mmza tt-s 

n<7)m'^r<>y ^y^(,zmm-thmm^ffm^j-^'5'-y j ^ 
xtmi:^ixfzmmf'^th>fth . 

[00 2 1] 

iwmmmmm mr. i^mfi(rm6fmw,z^^.^ 

[ 0 0 2 2 ] la 1 (i. *l«HJ<0-||S^SI$:5^-t«fB&«| 

mxhh, laitctjv^r. a^i 1 3&^fl?<mtc:^i!cie 

mm \ 2<D=^^i,zmm^ti. #iis:^i^*^5W{4T'Sit 
m^mis^^izmm^tix^-^h, mmi i^^^^ti, 
fi-f-*«mffii: LTfiiSfi-^i 3t,ziii:fj^tit. mmm 

mi 2c7)^-ii8{i. Sit^^lHlSSi 4 0#tT«oai:t)« 

rJ'^riftcioT^ffig^ft. Sii:^>'>Vl';^*V (-. 0 
Vm, <^Vm+l. •••) 2rJlitC|±}:>]-f i> . 
[00 2 3] Sl:«^^l 3 0#^iC{4, NchMOS 

■^'vi-^m 1 5<7)}^u-( ytmrn^tix^^t. zcov 
fgu -fe >y vm<^'^m(r>m^^ms.t . b# 1 1 u -t -y h 

■r7t:y>o-9->r'j yi^J'i)Vx<t>Vz-swm^^ixh . 
yT'^yyyx^ y^i 5<oy-x(cii. 
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[0 0 24] n.m^-^^'^'^i!' 1 ec7)mMtv yruyx 
M&v-^i^^t ^mmmim 1 a t comtzn. mo s 

•vj'^i^^iibm^mimiabcomzii^ Mosh^ 
yJx^ij^i^^ty^ — VyrUyxx^ y^ (tH2co 
X-f>y^¥g) 2 0*igg!$fLTV^^, C:c7)U7t^> 
xx'f -y ^ 1 9coir-hl,zli>j y r uyx^vux<f>Vg- 
Ref ^^$-U7TL'y;?.;^-f >yf-2 0«oy— hfcrti: 
10 5 — U 7 T U yXJVUX 4> Vg-duny fle1tf(^ix-^tL^ 

[0025] 1 ecofMtctis s 

mtii:fjm^2i<^x:hm^mm$tix\^&. sitaj:'!® 

8S2 it^ai:bSg{4*¥fi-fTK2 2{;S?^$nTv^i,. 
i7)SiSai^J ESS 2 1 {4 . fia|;t<f a 2 t^fl^f J: P tc. m 
vdAb^^yYb (r>mzmM<<zim,^ixti H ^-f 

OS h^iXi^'X^J'Q 1 tiJ:l>'ft?tMOS h5>-i^X:J'Q 
2*^^^l>y— ;:?.7^aV|lIfS2 3t. K^-f^MOS 
h 5 y i^X ^ Q 1 CO y -X t 2 2 i: CO® 

20 Sg§ix:tMOSb9>'£<''X:J'*>^:^-&7K^jWX-^ y^ 
2 4fc*>^1S«$tLTlr^.?.. y-X:7 0-7111^2 3 
fcV^T. m?^MOSh7>'>''X:?Q2coy-hk:{4. M 

[0026] CcOTK^StRX-f y f - 2 4 CO^- bJ4. 7k 

T^lHliS2 5co#?iJcojtJ:>3«:«M$ixTV^I., 

*¥ss?x>f -y ^ 2 4 iimitz-^y^^tfz^^ffi^w- 

^^f^)VX<t>H (-••, 0Hn. 0Hn+l. •••) 
•^S. *¥ft^2 2i47k¥{li:^IlISS2 6coA:'3iSg{c^ 
30 M§*trv>l>. *TaJ:^3lIISS2 6cO£ll:^Sg{4CDS (ffl 
Mi:«1^>'ru>'^) liI»2 7<OA:'j3i8tc:gf8S$*T.-CV^ 
h. 

[ 0 0 2 7 ] ±ie<i^<02|s:^B3cO-||Mje®tC^ 
Siii|SBllf**l«^gtCi3V^T. ®*1 ICO^ttVN'^'y 

{cjSH-r S Jfi&S54^oH^y - >- y -f ^*-r -I. i6 

[0028] ^-r. m^ms.i-^yr)i'^^-)VY-t^t, 
40 T'coiftf^ ( 1 1 ~t 6 ) icoi^T , mA<7ym^^mi 

[0029] TK^y^ y^yym(^i,zii\,^x . 5tr. ^ 
ix-^yy^) yyjvvx4>v ^sAt)^ "h" ^'<.mc 
^0, i^^ruviJ^X'f >y^i 5t^:^y^t^j:i>zt 

H^'J-fe-y Mir<^BB^cofi#«EV s i g l 
yi>>-^$ns. ')yrvyx/v\^x<i>vg- 
Ref "H" V'-^Mzh'O. ^)yrvyxx>{ v^l 9 

mt U y r U >-X«fir V-Ref (CS, ^ . 
50 [0030] iJCtC. ^A^it 2{CfcV^T. 1^>yU 
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-y^l 5*«3}-7^«i:=3rSC:fctca:0, 1 0 0 3 6 1 iggv^T. yk^^2 2l,zm^mi£^tiii] 

EV s i g 1 *fm^^^>'N*i^^ 1 6tC;^-VpHS'fLS. -T^SKf^ ( t 7— t 8 ) ItoV^TSJHJf -S, 

vlcO^. y y^rx^ «yf^(SH Tr)15<7);5 [0037] 7j<Tqt^X8rBlt:tJV^T, *^^3EII]|?S2 5 

^-v^N-^'^j'i 6(csioT<i.. 1. •••) *<ai:*]$ti.. i^;^it 7T*s5ijoaa:aj:>jiEis& 

[003 1]»:(c:. B§^t3(::t3V%T, U:7r^>-X>'N* 2 1 {ci>(t'?.7j<^S?>?.'f •/f-2 4 (l22&#Bi) *<;t 

<i> Vg-Ref *i " L" L . C:iltCjS5¥ L V^ISi: ^ S i: J: 0 . ^<7)m<om^ME ( V s i g 

Ty^r^y;^^^-^ y-^l 9*«:t7ttSSi:^«.. ::cOi: d-Vs i g l +V-Ref ) 3&*fili:ai^JllIK2 l S-:frLT 

V-yy'Vy^^x^ v^i5t>-^y^m^z$)hzkiz lo *¥^i-^^2 2tcB!;^^ttj$^i§. 

J;-^Tm^^■V>'^•i^:5'l 6£7)A^Hil*^'7Q— f-f [ 0 0 3 8 ] ^^t 8tCfc»,^T. U^t^VJ^^n* 

S Jttf>. *lf#-\'v'N'£^:5' 1 6l,ZOyrUy:x.x^ .)VX <f> Vg-Ref T&i " H " U^fUt ^ 0 . OyrU yxx 

<yf-(Ref Tr) 1 9c?);i!?/h:t7W<?)X-f -y^l 9*<:t>*t<lli:^r&<ri:t::i: 0. U^rPyx 

a y ^ V >9 ti^ o T •> . v-Ref 3!)<Siiai:>] EISS 2 l & ^ft- LT7i<T«-f-|l 2 2 

l0 0 3 2]<J:t. f^^tAX'^^-Vyruyx^-^/i^ izm^tti^ti^, zcot^. ^^-^Jyrvyxn)\^x 

X<f>y/g-ivm Ref*< "H" U^Vb-^^. -f^ — ^Jyr ^Vg-dumy Rem "L" U'^/W^^f . TtTt'L. ^ 
V-yxX-^ •y^2 0*^:tV4^®i:^-5Jtf*, B^ji^t 5 ^-'')yrUyXJVVX<t>Vs-^nm Ref*<, 031:5^1$ 

tJV^T. ^f>rUi^j/vNVU;^0Vg-SH*iSt/ "H" f^-Tidtc. "H" V"<jVt:m^-t h ii 0 t,z 

Mz^j:^)^ ^yy^}yyx>{ y^i 5*>->f >'4mi:^i> LTtli^^^VH 

ifcr, aiRU-fey M^<?5Bil^<7)fi#«£EVs i gd*« 20 [00391 vKOJ: o (CLT*Tfi-i-Ml2 2t=JlH<5cg?;i?iL 

ai$^i^^i-^«£E (Vsigd-Vslgl +V-Ref) 

[0033] i>:tc. ^ist 6 tciiUT. -y-^-r y y^^v't h u 7 r p>'xmav-Ref tti, aitttj:biiiK2 1 ^ji 

/Pj^^Vg-SH** "L" l^'<;Hca^L. l^yryy^^x JS-^SIgtc. y-;^7:rc7yiiigS2 3 (I12$-#BS) <7) 

ffiVs i gd*i:J^S-df^yN->':J'l 7lC*:-;l^F$iX V-^J^Clff 0 V ^ X^t}i-*i* 0 , ClfL/^^tC^ijraTVN'^'y^ 

-^^f^i^^ nimn^ixX\^h:i}:.ti*t:,. m^ffym [0040] fci^**. 7K¥fi^Sl2 2CI«iJjg?A{B$ 

nmKVs i g 1 Srdt-;UFL/c%^i:|3|«t::. rs- (Vs i gd-Vs i g 1 +V-Ref) t y 

i^^J-^i^if 1 7(C-9->'r y :^:rx-f -y ^ l 5cOX-f -y ^ 7 r ^>-X«fitV-Ref t {i. B^SWilCfcV^T^jmfifT 

y-s^izn^y^ix^j/tvatimh. 30 ffiBir«LT*^-^2 2tcj:-o-c{Eill$^r.. *^ai:^ 

[0 0 341 CKJOAdtC. -^fyryy^/X-f -y^l 5c?) I11K2 6 SrigJtf^. C D Slllfi&2 7tCfcV^TfflMZfi1f 

ai:^jSStcS^^-v>'N*v-:J'l 6t3J:l^r5-^-v^N'i^^'l y7-yy^*^1f*5ix, -e^oH^d-'t ^>n.S. Ztit,zi: 

#{i}:»3®2: y 7 r W'>'XX>f -y^ 1 9 . 2 OfcrioT® Illffi2 1 {:i3^t-&5lJS<OllIKc7)#tt''^'5•y=^r*M^< i i: 

sa^^mffi^ 1 8 {zmm-th t t tc. *?^=5f ^^n-s^^ j&^t^ i. , 

1 6c7)ai:ft(By$rSie£tJ:»3lIIK2 i<7)A::»3^tc^i^L, ± [004 1] m±lci 0. W«i i co#14A^<ydrtce 

^ELJt^MiTi^-tscittcJ; 0. ^^^^f-^i^^ 1 6 Hf 5lIS>'^•^'->'y-^x<7);^l^^^>•r. ■9-y7-y>':/x 

<7){ii^j{fflWi. (Vs i gd-Vs i g 1 +V-Ref) i: >f -yf-l 3<nX^ ^y^yi^iz^^o y ^ X^^^^ V—X 

\^oi!mz^yyr^)y^'^tLtzm^'mSim^^ix 7^d'7(1I8S23 (ll2?r#Hg) o^:7-fe y h^s'^-y^ 

40 ^TaiRX'f <y^24C0X-f /f-y^tCf+oy-^X 

[00351 ^^r*)^. fflM^aifi^r y ^i?^i&f^SrS «4J-^ri:«llIS&<7)!^yN-^«yif tCjeg^S^^4jf<7)gI^ 

-yf - 1 9 ) }:.nmi:mx'y^-(nm^ (rs-^^^-N* [ o o 4 2 1 ^/i. ^*coiiitisii(!|cti^aT'«, a 

v'^'l 7tJj:lfr5-y7T^>'X;^-f ■y^2 0) 2:15 ^ y -fe y MfrcOBjB#CDft-f-lffi V s i g 1 hB^y-fe-y 

ft. fflMUM^^-yr y yi/S-firo fc 1 1> a^i^fi-^ h1S<0liiWf<7)fi#^V s i g d t**. l^ia«i±fc:l3V^ 

SEVs i g 1 tBgB§(7)^#SffVs i gdi:Sr|SI-0 r?iJmfiT'fflHfrmtTfEil§it^ J: a^^>5r-^TV^|.^ t 

fl^^KSre* L.-Cg!;^iai-r i: fc J: 0 . li^ 1 1 *»^> . sj^cOfi-^mE V s i g 1 i; Bf^cofi-^SffiV s 

14>'^*7'y^t^eH■tSll^>'^•:^'->'y'^ Xco;^i^:4>-r. i g d<7)|BimS-7-v''>'S:5S«-r-5i2^*^fc 0 . ^<r> 

Vm^<rm&f^^-yj^Xay-m>:.tf:hm^<^^'&.f^ iS«7j<¥^3SlslS8^f^aoCD S0ifStcfctt^^'o>y:? 
7>y^. ap^-9-:xry>':/X'f y^l SOX-f -y^^-i/ 50 cOfiifflV-S^V^+iJ-tCffilffi-C^^^^oTtr. 
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[0043] ^^^^^^^ ^^mizi^hmmmi^m^ 
^f^±fc:fcv^T?ijm<a-eft-^SE (vs i 

gd-Vs i g 1 +v-Ref) dz^mrTtcoiiuyruy 

xmfii V-RefCS> &Zti)>ii>. m^mS. ( V s i g d - 
Vs i gl+V-Ref) ^^^tULtzl^. m^^^Vyr 

ff(Vsigd-Vsigl +V-Ref) tVyrUyX 

(S!3l^afcit^T7KT^3lEllI»2 5^g<7)C D S 
lass 2 7{ct3(t-l. y^^cOffifflV-i^'^Sr-Hi-lCliffi 

1 0 0 4 4 ] la 5 ti, *l6HjcDffi<7)||Jfe}g® $:^-f-giHB§ 

[0045] ^t<^l©6?g®-CJi. #^Jc7) U :7 r P^X^ 
-y ^ 1 9 LT OyrU yXJVVX 4> Vg-Ref 

mzH-7LhimL)L\^x\-^fz<r>\.zn'L. **M?^«T'{i. 

^•S U 7rP>XV^yWX 0 Vg-Ref (•••, 0 Vg-Ref 
(n), 0Vg-Ref<n+l). •••) $-4-X&«figi:^oTV^ 
^. C:0'j7TL':^X>VPX<^Vg-Ref ( ••, 4&Vg-Re 
f(n), 0 Vg-Ref (n+1). •••) {4. ^J;Uf;4<¥^l5lS&2 

[0046] z(r>m<7)mmmm<7)mmimcofzi^<r>i$'-( 

S.y^^-f—htrmeiZTi^'t. ClO^J'-f Sy^^f-v — h 
«S-r «0-C«B& L . 2 2 ^zm^MKt: tii:h 

■ri>^<^wif\Fiz':>\^xaTizmfM-th . 

[0047] yi(.^^mmmizn\,^X . *T^I1IK2 5 
*>^>|li<^V^>'NVI^;^<^H ( -, .^Hn, <i>Hn + 
1, •••) *»'a5:^J$a, B$^t 7T'n^iJC0Slttt}:»3lHlSS2 
lfc:fc<tS7k¥3!iRx>f >y-f 2 4 (02^#Bg) 
4^i:^SC:i:(cJ:0, n^JWff-^mff ( V s i g d - 
Vs i g 1 +V-Ref ) *<Siiai^j|5IK2 1 i:irLX7ii^ 
«-§i82 2fc^^a$flS. 

[0 0 4 8] ^^tStfel-^T. n^iJOU^rl' 

V;^>'NVl^^0Vg-Ref(n)*>* "H" n?(J<7) 
y^Tl^^XX-f -y^l 936^j}-y4fc«i:^-S.^i:lCj: 
0 . U 7 r l^>';^mfi[V-Ref*in?tJ<7)Sitaj:^j|lIK 2 1 
Sr:n-LT7K¥fi-§-igl2 2(ci3!P;»^tii$^i§. ZCDt^ . r 
^ — V y TUyx^VUX<i>Vs-dumy Ref« "H" KyU 

J:o(Z-^(7)tt "H" I^'<;l^$:i(ii#-^l>tcoi:-r-S. 
I 0 0 4 9 ] B#^t 9 {C*3t^T . n^ijco*^^ 

\VP;z. <^ H n m'MW, L s n + 1 ncOTii^^J nVPX H 
n + lim^-^i>t. n + l^JcT)*^!)?^?.-^ «-/^2 4 
*«:t>'««i:^0, n+ l^jcofl^mff (Vs i g d- 
Vs i g 1 +V-Ref ) i)mm.tiitim^2 1 5r:n-tT7k¥ 
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1 0 

ffi^l|2 2tg!;^iai$ill). ^V^T, n+imcr>vyr 
WXv'NVPX * Vg-Ref (n+1)** "H" P'<7Wi:55r'9. n 

+ 13?'J^Oij7r^>'XX-f -yf-l 9*i:t>-«®i:^-I.C: 
t i •) . U 7 T u- y v-Ref n + i mcommtH 
:^3lHlS§2 1 Sr:n-tT*¥m-^iS2 2tCi|g;^i^iil$ixS. 

[0050] im. mizmmeomi¥t/i i ^-f y^nzm.-^ 

aiStL^cfl-^lffi (Vsigd-Vsigl +V-Ref ) 
li^Jyri^yx^mf-^eftii. v^!Sm±.iiZti\^xns^ 
10 fiT-fflBlif*LT7|<^#«g2 2lCj:oT^$iX. 
aj*Il]JfS2 6 5r^TCDS|lISS2 7(C«*&$ix^, 

[0051 ] JiLhtc i 0 . ^(7)mwi&m<^^^t wim. 
tc. ®si icoiRH±^N'7'y^tceia-ri.iii^>'\*:J'->'y 

yi^izfiFd y^xgi^^. v-xyitavmsi2 3(7)yf 
[ 0 0 5 2 ] ^fc. isdj^mmmmxii. mmii-h^t^ 

m^^bLX\ii^^tlh^tLtzi3K ZcDMbL 
X. BCMD-^CMDSrK9'f 7'h5>'>''X:J'i:LTffl 
i^XV-xy i^\3vm^^m^fzm^. ^cnv-xy 

^xiv^^<m,^^^mzm.%^x.x^mMM^^ v 
[0053] mmnw^^m tmi^cri^izii, n.m^ 
30 m^tHLmt v^t^coBi^tii, Lmconnt vxmm-t^ . 
mcr)m^t:m^iii^m.miz^ mmm^mis^-^iiL 

izv-t yh^^^m ( hyy'Jxi^^i:) ^o#^D*<^^^^ 
[00 54] 

ff i: S:M;?>ait- lUfiSlciJV^T . mm^^<7)^^iii tig 
ffSSr |5]-tc L7t ^ fc J: 0 . mmcr>m^^-^y ^y^tcgS 

^izim-rhim^<Dm&^'^^-yy^xi:tif\im-ri> 
imi ] ^mM<^~mtmmiyr:^«&m&mx'h^. 

[02 ] SieaJ:^)llIKco1«{S<O-j5iJ2:^i^fIlIK0T*> 

yy^^-hx'$)i>. 
50 [05] ^^B^<Diti<Dmmmt:^-twmm^x'h 
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